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"Non-aqueous type battery" 

Claim 

I. A non-aqueous type battery comprising a 
negative electrode including a material capable of 
adsorbing, and desorbing lithium metal or lithium, and a 
positive electrode, the non-aqueous type battery comprising 
a positive electrode active material, LiaM^jNi^jCo^Oe (M is at 
least one metal selected from a group consisting of Al, Mn, 

.r 

Sn, In, Fe, Cu, Mg, T±, Zn and Mo, 0< a< 1.3, 0.02^b^0.5, 
0.02^d/c-fd^0.9, 1.8< e< 2.2, b+c+d«l and 0.34< c) . 
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Abstract of JP20031 37555 

PROBLEM TO BE SOLVED: To provide a cathode material for a lithium secondary battery superior in cycle 
characteristics. SOLUTION: The lithium nickel manganese complex oxide as the cathode material for lithium 
secondary battery is denoted as general formula (1): LiXNiYMnZQ(1- Y- Z) 02 (in the formula, 0<X<=1.2, 
1<=Y/Z<=9, 0<(1-Y-Z)<=0.5, Q is denoted as one or more elements except nickel and manganese). When its 
basic structure is assumed as hexagonal crystal {a=2.87 &angst (± 5%), c=14,13 &angst (± 5%) and space group 
R3 (-) m), the complex oxide having long periodicity of 2 or 3 times to one direction among 3 equivalent [110] 
directions is used. 
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#=5r^w^4;ii>. mtixdi,z. ^mmm<om 

'ommtf^m^htmrnm^^^hti. l i n i 

[00 34] ta!oT. mmm^ir^JM. -v'nV 

^yijyum^ws!^imn(m^m^-^'xt'^hh 

^h.-'y'r)v^yiiy^'m.\mm:^. nh-m.^'i^ 
mw^<r)^-mnt^£h. ^\.zwm<r>^)^^h.<n^ 

hfzi^mi^mmmmm%(>tii<z< v^. v ^^j^^mm 
'Pizi^-i,zm.-^^^h:fjmt Lxii. mmmiM^ 

^mumiz-^^^XMittK ^^x'coig-^izx *)m.m 
mtthzthx^i. ^x-m-^ixmrnmbt 
m.. mvfm'^m't:i<7)miz'i7om. mrks: 
mmi-^\ &o 2 mm!S.(oriHzmxmr€omK 
T-mmco^mmt. mm^^'ithj^x'Mti 

[00 3 6] :^yV'-l.zm\'^^tLi,mmiXli. # 

t uv ^<7){i7j<-r* I. xy'j -±mms.i>zmi> . u 
f->Aj®. --y^m. '7y:^ym.x/smKmmm 
mmit. ii^i om&%&±. mL<iii2. sm 
fi%m±. ji^5 0fifi%wT. mL<ii3 5m&% 
aTX'hi>. mMtttmrnmi^XTm-^it. xyu- 
m)^timmzm^j:fztbm^mizx 'o^uzmm 

^%\<z«ts:h. 

[0037] p.y')-^(r)mm^mmL=?-mm^2 

0. 5tx mmt -ri. ^yv -^mjmmi^n^f- 
fs*«:^#-ti^'i. b . ms&i.mzmmmmmrth 
mx'^j:<. iSi^mm&TL. mmmitmrn^^ 
i&<^j:m\^i,zh^, ^<mmi. ^i^m^fSTso^/ 
mi:xr(7^mm.^i:mkLx o b Lt:^'^izmzmmz 

^1.. tt:. miiLtlzA'^'Ht-th:ibii. m<^^ 

:x.hTv y^zmti^ h (OX. mm^(7)^i^m^mm^ 

0. 0 1jumm±. mi<iiO. 0 5 umilit. ^ 



[oo38]:^9u- 4i(Dwm^(^mfmmwr 

iifmb Lxii. mmit^m^^ii:>^^-)i'^>i: 'Jx 
hs;u^i3j;o$g5*:i?}BsL. :iti^mmzmmi,zx 
'oxm^'^htm. mm^m^mmnmzj: 
-^x^mk. mmnmmmimixMmm 
iijmi:mfh^bm'^h, im<t^m^miz 
^mk. mw.mmmt:mixm^miij 
mm^^h:ibpmi^\ m^mth:Lbi,zj:-> 
X. mmcommmzm-^fih. 

[0039] *Jt. ^'^V-mmi. l?g5 0mPa 
• sOh. if^U<{il00mPa • stub. ^zMt 
L<{i2 0 0mPa ■ sJiLh. ilS3 0 0 0mPa • s 
OT. »iU<(±2 0 0 0mPa • slTf. n^zmi 

<{ii6oomPa-s liiTxh h . ^m^imsm 
To^ii. mmi<r)mk^ziK.%^£nmtf^i)-'^fz^ . 

nmzi: '0m.UznW&=f-i)^'m\:mzA-^^<^j:^fz 

mmL'^-f<t£'>tz^-th-iix. ±.mm\;)±bt£ 
hb. ^^<Dxy^)-nmzm^^i>^:L~7'irsyrx 

m.^\ifiX%tc<ts:h^^tk\^imm.\iZ-Ci:h, ;^9'J 

-mm%f.t. 'mffyhu'mmm^^x^o^b 

ifx'^ I . B Msmmmi . m&^n.^pizti t ^xm^cD 

f::mX'ti-:}^-i:Emit. ^(r>mmizi)-i!)'miK 
^^Sl O'C-S 5°C. ffiW)gJg2 0%RH-8 0%RH 
[0040] ±§£(75 i 0 iz Lxn (>h.t:x^ 'J Hi. 51 

mfk^tifz^kmmmiz^^tih, mmbixa 

mm,mmtu\ m^^m^'^oibi^zx^x. ® 

^^j:mxm^<r> ^Ji-^M.- •y^ju-?y:^ynmim 

bifix'^h. ^mmk<r>immmmm\^if. m 
yx)v<7)^mz%wmxy')-bim.x^'th 
:ib^zi.-)xyX)Vi)^hxy^)-mmm {^mm 

\zi5\^x\t. ^fi^^^z ^WMs b\^i^mh. ) 

2:ttaj;?-fr. m^^j:^mxm.'^m&m\^xfm 
Ltzwm^m&nz^m'^h-^imm^^h^bm^ 
I, %imb Lxmth%wb L-cfi. mm^ 

ix^^immLxmmti^ibmt Mi^a. a 
m^b\.x. oom/sm±. m\.<\t2o 

Om/sm±; §^>tiif^t<(i3 0 0m/si.lh-C-lS 

'^'h^-^^hbwm'mm^uz<. 

m!^mm.mt\ o o om/siaTTj)i). 

coxhmxK. t^*^^3^*nc7)t,<o, mm. mw, 
21 91 OS o'^^m^ztm^fix\^ii.o tummm. 
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0. mnnifdmmrm^:^m$^ixoiz. mm 

^fitmm^y^yyu-ifxx'Wi^ts^ti.zi 

1 2o-a:iT. *F^L<{ii oo'cmtth, 
=3:0, ^wc^ytmmmti'iSiT-tmmzh*). -t. i& 

[004 1] z<DXo^zl.xmmm-i:iti,zXr>x 

^m^f-m-nt L< (4 5 0 >timmT. ? (>izm i< 
■^^M'mini>z< \,m\^izhicox\ mm4Mtna 

Twmx'$)h, mf^^&mtixii. mmtixmrnti 

X'^xm^j:^i^cr>(D. miOO'CVXt. mi<li7 
2 5X:m±.^^l,zMtL<ii7 5 0'Ca±. $^>Jcif 
^ L< {48 0 0°CW±t'$> 0 . tfc:M^ 105 O'Cm 

T. ntLKiii ooo'cinTX'h^. ?as*%tri. 
tmmmm(^^m+^i:^j:'^x-^^ ^mm^^^ 

C 0 0 4 3 ] mB#rBl«4iSSicJ:-7-r iM=5:l.*^ iiS 

WM<r)'<E^mmx-$)rni3 o-^nit. 5 omwi&TX'h 
h(^iim'ommmx'm\'\ mmmn^m^it. 

fz*)tl<^X\ »^t<{42 5li#^WT. ^i^izmi 
<{42 0B#PBimTT$>l.. 



[0044] igfa^PlS^^'^i'^^V ^ 'J f--^ A- .y "DV-^yii 

ym.^wcWimfz^^\t. mmi^. t9>^< oi: • 

^ i:*^'1ff i L < : «5iJi.{4 5-C/m i n . WTO' 

(4. sm-r-^-fb^tic^ifflfiic^mt^jsEtt. ^^(7)11 

m.t^h^tifiX%hi^. ^)^^M.=-y^}V^yi}y 
^!!)to30/\g*^b$ni.it;^s*<^>i.ifcA^/^. Sf^t<{4 

i?Sa^k^^{4B?ST'J)l>. 
[0045] M^(3<iffltl.JllIf^l|g{4. ±.W)m.. 

{4W*H, «^^*P. hy^^;HP. D-:?iJ-df;Uy^^ 

^m.'f^. RWj^^j>.--y'>-j\^^y>!fym^im 

izm-^-t. mmmmizu-^-mmi. ^^fiz 

mnm) {4. ±^^^m<^m^mijmii (o<e< 
9 0' ) t^ro. '\^^^^nf-<7)m'^miimLxiim 

m.{90' <<?<1 8 0- ) fc^rS. M'^^tvfznm 

v^TS^g^^^aaii-i. . mznhtitzn'i'mwj'' 

T{4. mmo. 1 afi%^df-9-^ ^ ij ymt h 0 

mmimfi^tti^x'^i. 

[0046] *^Bfli7) ij ^.^A- y ^)\^'?y:^ym^M 

jes. nmmmMn . *i*Bj<Dzai:®fi»4.. 

mtn.mtmmmti^ti-dimmx'h'o. ^co^ 

[0047] iE®4. ji^fifeU^'>A:z.y^;l^-7y;y 
I., ifz. mn. lEmi. mmVi-^A--y'>->\^'?y:ff 

ym^mmt^^^ yy-t t:%^-thjmm^mm¥ 

'rjv^y:^ym.-^mm. yy-m'Jtm^zmtx 
mmfm^mmx-^7 u -itttzi:,(r>^imm.mzm 
mL. nmh:ik\zi,^'m.-th:i}iti^X'%h, 

[0 0A811£Mm^lZ\,i^ L i FePO4^(:0j;d 

\,z. y^'^A- -y ^}i^y:^ym^mitmM(ov't'y 
j^^:^y^m-niiiioimn^^^iz^t'ix\>^ 



!(8) 003-137555 (P2003-137555A) 



[0049] tfz\ jEmmm^tii^u yy-t ix 

axf- U y . 7 7 mit^V y 'vitt'- 'J T'y. E P D M 
(xf-l/y-rDtflyy-i^'x^/HTcSa-^fils) , SB 
R C^f-l/y-rrJ'i/xyr/A) . NBR {T^^JV- 

hVJu-y^i^jiyM . 7«y^d'A. Tti^jjsmt'- 

±, $/^(C*f^U<l45fi*%IjU:T'*')> 1^8 Ofi 
JI%WT. if t < Ji 6 Ofift%WT, $ '..tcif^ L < 
{44 Ofifi%OT, «tif^ t<{41 Ofifi%mTt'$) 

i>. yy-<op\-^tim-t¥ht. -mm-t^izi^ 
nx'^i'^ziEmcriimmm^^s.i. •^^9)imm 

bt'^xth. wm<mm\<m\^\t. ii^o. o la 

1:%1^JI±. «f^L<{40. iaft%JiLhs ^'btiSfiL 

< (4 1 iiji%ja±t'$) 0 . iis 5 oaji%WT. if ^ L 

< {43 0aj|%mT, $ /otc^* L<{4 1 5Jlfi%lilT 

T'j)^ . «ii^i]c7)fij^*%-m> m%f&.m--\%\izts: 
hz.tti^m. mzm-^'h t m^ft*wr ^ c i: 

[ 0 0 5 1 ] ^^c. X7 U-^lifc LT<4. AM yr- 
^^fl?^) .5 V >{4:J)-|jrtl. iiOT$)ix{i'!^{:|iJRI(4^rV^ 
ii^{4i&iSM^J*<ffiffl$iil.. mm. 

T^'J^Ui!;><-?-;l^, i/'xf-yUh'JTSy. N-N 
- i^^ ^)V7 5 y h-;l/T S y . xf - U y-^i^ iy K . 

tc^M. tiM^&3D;i-C S B mcOvT-^ 9:^X'^ 

'J --fk-ri. C: fc i-C-# I. , 
[00 5 2] jEliScO^S(4, jimi^l 0 0 0/^m. 
ifit<{41 0~2 0 0/zmm]^T'$)l)o mt^'^tm 

m,mmT-tm(^izh 0 . -^i-^'i. t mmr-t^ 

iS|6]{3fcl.. IEfiiK:«Effli-smil«5C7)l5f®i:LT{4> 7 

4>:h., if^L<{47;U$ri^ATS>|>. 

{4, ji«l-10 0 0/im. »tL<{45~500/im 



[0053] ^rfc. m ■ wmzi^->x'\^t:>Ktimm 

(4s m'm<n%m^m:LMhfz'>hu-v-irvm^z 

iOE^^ixi.o^w^Lv^. z:^%m%m,zm^ 

^il.Mffi<o:^«k tt{4, 'J^'>A^yf-'^A7;P$ 
[0054] B^^le^S1^^£^{4!^^c|J|^$i^i5:v^*>^ 

[00 5 5] St:. tffivSit^WtLT. SnO, SnO 
2. Sn,.,M,0 (IVI = Hg. P. B, Si. Q&tfz 
{4Sb, fc;t'LO^x<l ) . SnjOi (OH) 2 . S 
n3.,M,02 (OH)2 (M = Mg. P. B. Si. G 
e. SbX{4Mii. fztzLQ^y^O) , L i S i 
O2, S i 02X{4L i SnOim^^Wh^itifiXt 

nw^ntLxm^^xhXw 
[0056] ftfigi4jis. im<7)^^-^mm. 
mm^i.\<zmiSL^fix-^sh. ^a^nm-th/uyy- 
'm^zmtxmm^fimnMm^xy^j-imb 

tifiX^h. tfz. %.m<r)mm^hLX\i. m. --/'r 
)V. x^yvxm. -'y'r)V}i^y^mmifm^1x. if 

[0057] imtn.mh(mi<z^i'^v-'^-tm't 

■rh7 7;>;roxf-py, ^fUxxf/U. -t^ny, -fe 

y. --Ky7:7'>»a:^h';;k Tr^')y-jit\i-'Jfy. ;K 
UrpfUy, ;Kyx^by. ^KUT'ry^c^'-KUJt-U 
^-f y^^^Srfflv^|>:: i:*<T-#l.. S/^c. ^7>?.iiil 

^^ffi7-^;^^'-$:fflV^|)■Ii:tt'#|., -b>'N-L'-:J'c7) 
<k^W^ll/^«^'(k^61)^Stt(4*g'3:Hi^T'$>l., 
;±i*»'b/-Ky^k7 ^ y^S:JJ-i^*>'Sf* t<, m?fi-feAV 

^yMT-fe*c:i:*iM*Lvv. 

[0 0 58] ^yxf-^y-feyt^-^'-coii^. iS^a^^ 

^^J^Wj^i*' /bi@EiJ-^S;K'J x^l^y-CJ)!. ^ t ifi 

izm u<{4i 0 ou. Mi^m u<{4i 5 otjt^) 
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myj^^&comn. if^L<{i5oo77. Mt^i? 

(0059] t:f^'^mcov^^j^zdmmi>zmi> 
m. m^mmm^. y)\^mMM. mmmm 

xxT;Hb^^J<s^1--l>^i:*^'-C't-&. ^ix<^oft 

^f-;l'Xf-;P;&-;i<^s-h, rot 

U'y;<7-;K^->-b. xf-l/y;;?-t^^.-^, 

2-;'<^;L'f h7b Ha7^y. 1, 

y, A->i^)V-2-^y^ jy^ i, 

x:?y, 1, 2->^'xhdfxX:5'>'. r-7'f-P7^h 

y. 1, 3-i/'7j-dfy^y^ 4_^^;l,_l_ s-i^jj- 

^Vyy. >''xi^;^x-r/^. :^;^/^7>s ;<f-;P;?.yu 
^yY. ')ym-')^'j-iV. 'Jyigh'jx^;l/|fc7)#?!l{ 

[0060] ±j^mwm\,z\i. nmmmm^'th 

x\ mmmmmtii. 2 5'azmi>immm^<2o 
iijLii<7)^b^&si*-r^. mmmmmm<r)^x. x^u 

y:^-jii^-h. rzi\iUy:^-Ji(:^-hm/-^ix(>(0 

7i<.m&=Ft:^^r:iyym<r>m<^7cmx\i7JU^)umx'm 
nkifzit^mmmm^izttti^ ^ t mt lv\ n 
m^m^\L^<7)mmmiz ^nb iwi^n. mi<ii2o 
m&%iiLt. mizmi<ii3om&%&±. m^m 

[ 00 6 1] ttz^m%^z:Mm^^m'^t lt^^z 

f?!. LiClOi. LiAsFe. LiPFg. LiB 
F4 . L i B ( Ce H5 ) 4 . L i C K L i B r . C H3 
SO3L i . CF3SO3L i . L i N (SO2CF3) 2. 
LiN (SOjCjFs)^. L iC (S02CF3)3. L 

1 N ( SO3CF3) 2^*«^tf (otL. ::ii<^.<odV>^ 

<fct iaJ;Ui<0tjC7)^ffl\,^|>;i:*iT'#l>, ttz. C 
O2 N2O. CO. S0^ m<n»ifX-^ii(^)^JVyr^ 



[0062] m'rfi-mmmmmmh^^i^zi,, m 

')^'^Mi^y\mth^^ym%'&m\^n'rt=i--km 
mfh:.tmtL<. mi\i. ^Kuxf-i^y^jf^f-f 

mtmz. ±.mmmMx.x*f)Vii^m'B.tLx^ 
mh^tm^x'hh. 

ifix'%h. mmmmm'^k Lx\mm. Li 

I. LigN. Lii,,M,Ti2., (POJa (M = A 
1. Sc. Y, La) . Lio.5.3,REo.5MTi O 
3(RE = La. Pr, Nd. Sm)mmWhil.t^ 

^(om^nMmt Lx\±mi\i. a. 9 l i i - 3 

4. ILizO-eiBzOj, 33. 3Li20-66. 
7 S i O2^W^-(b%X;7X^0. 4 5 L i I - 0 . 3 
7Li2S-0. 26B2S3. 0. 30LiI-0. 4 
2Li2S-0. 28Si S 2#<7)R'fk!ft;!f^X^j!)W 
t:>ixh. ;n^oa^>iJ'-^:<i:t iSULhi^tOj-fflV^ 

[0064] 

[^WJ] OT. 2|s:%Bfl5:||SI!50!l&fflV^TStCittHB-ri. 

<IIWI1> 

{ 1 ) *}^^J^-';'r)V'7yf!ym^W.im<^W^ 
LiOH • H2O. Ni (OH) J. MnjOgSr-eil-f^l 

fflMf \ Li :Ni:Mn=l. 05:0. 50:0. 
5 0 (^:7PJt) fc^l.J:dHfffiL. .riHz$«7K^jD;t 

xmmm.\(>mM.%<r)xv^)-t:wmLtz, z.<n7. 

( >- y v;l'X y rJ' -r 7 ^ -tf ;?.ttS^ : ^J^'f y - 5 ;l-K D 
L-AM) $:fflV^T, 2mmiV^Ltz. CC7)X7U-C0 

^g^f^ccoiallKfllitilS L . Mo - - ^ X 7 U 
TOIL. ^m^'k^^.^^Xo-^-^z-b-^i^-imXI^ 

^{41 1 5 OmP a • sTftoJt. 

[0065] <j^(cc:(7)y?,7 ')-^zMWyxivmxrv 

-Yy^^- {±)\m\Jimm.: L-8SX7V-H 
n. fg^;<f;?.A0PSS(i8 5°CfcL?t. -etT, RS^ 

^iitCck o^'^^i/cita^ft^^^ 9 0 0-cT'i o^w^m. 
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(2) mmmmu 

[006 6.;JrJ-f . Jn^«E2: 3 0 0 k Vt L/^^jfiM 

Si^TOM { nmmm - 9 o o o ) 

mj^^-yi:%i>fzMz. mmMffmwmf^umm 

Tuy:^^j:ix'tm^mmj'^^-yizm^m^ii. 
m-mrsmmMiizi5^^xii.3%m. my^^Tt^ v huco 

mtimdzii. mmmm^cr>mmxK) imxt 

V u 0 -\-mz&M uz . m^mm'Fmimim^rzvm 
m^=m^^x'ii. m^mzmtmrnh-^xtm 
'Fm(om^a'\<7)Am\^m^Mf. m^j:^fzmj-^^ 
-ytim(,ti7^fzi^^ mm^j:%m^'€otzMz^^m 
iff^^^'-yimmti>mti^S)i>. ^^1^. ew-^^- 
ym^ Lfz 1 ^^ov^tx;^;^=^f-^l® xiS^ 
^mm^^xm^mi. ^max-m^^^^ztmnii 

[0067] m^$rirzm^'<:^~ycomin^7i^-y h 
{i, y-f i^y hXTti^v hij^^comittrnmE (m^m 
<Dm^) tmmi:m^tmm^ymm\'^xi&^<7) 
m'fmMzm^^ti^. 1 t-X(r>mw^^-yi<zi5\^x 

^><ot'-:?*^ mMLx\>^hmmm%><r)t^wsA 
m-mhi)'if^i3*x\ ^mmm^, umh 

flfzl^^BXU. ifj:mn:^^^yUt. LiMOz (M=Mn.Co,N 
i) tm.U<Df^-}iik. a = 2. 87A(±3%). c = 
14. 1 3A (±3%) . SrBTO3 (-) m tCiO 

tLfztiK ^ti^^izjiaix^ com^Bmm^cot t xuma 

X'^^j:^mJry^yi^-y h *<aj5| lX\>^hZt ft 

fz. ztimmizm^Lfztz^b. :^^mm^j:3ij 

%)<r>m.izm^mh->x\^h:itmmLtz. c: 
tt-^^m^z^f^^f-mm^'^^-yti.mysnmm^ 
i,zifzmw^^^mitm2tf,z^t^ z<mmi*h. 

iz-:>\>^x3m<7)iz^^<r>mmmmmLx\^hiti}^ 

tfz. n'?-i>zJ:^Xii2iSmmii>-^i:>(r>. 3 
^gJ5SBi:2fgJ^^*^^i^ELT^r^l.i:jSiK$i^l.t^0t,M 



[0068] ClcOjE^iSWlcoV^T . U -y h 
0. 2 5- . USLXy-yhO. 2 5* . SlXXx'/ng 
0. 02- fcTXRDSIS^ffoy;:^:;:^. ±IB«03fS 
J^S9i:mt^f-i?*TOJ$nfv:. t^;b*>. CuK 
a (Ktti : 1. 54 0 6A. Ka2 : 1. 5 444 A. 
K«2l^^:t) ?:fflV^T}l!^Uc^t:2(?=2 0. 
5 8Atct~^'*<jaa!i$ix, c:cof-;?{i [1103:^ 

\^(^3mmifzm^ti{i/3. 1/3. o)tz!isJiT 

(0 03) ^mtfrf-^Wfii^iiS 18. 6 0 
• c7)f~^'g$S?rA. 2 0. 5 8' c7)f-;?3S^S:Bi: 
•t^t. B/A = 0. 0 3T'S>o/i. 
[0069] ±sE.%^tifz U ^^A-'y "riV^yiiyWi 

( 3 ) iL%<r>m.mmkmm\^- vmi 

^)^'^h.-v'r}V^yiiym-m.\mi 584%. T-fe 
ffl^^■C^T■^^V^/s. am. ^i*a*(i*<j8mg(;^rl. 

[0070] n^titzmtiEmimmmt Li-^m 
ifmbix-=i^ y-t)u^mA.fz. io*>. jEm<r)±iz 

iEffi(12mm<^) •e(7)±(c-fe/'CU-:J'i: LT 

f^imm(Oy^^—^-i:W:\>^rzm. ^^7i(.w.mmmmt 

tX. Imo lXL<7):^yy iVJyWJ'^'^ A {Li P 
Fg) mm^'^fzx-huy:^~7t:^^~h {EC) t'J 
Xf-;^;^-;^^;^-h (dec) (7)«cS:^$3 : 7(7)ii-& 

[007 11 ;tL{C. 0. 2mA/cm2(0^a5E 

fi|]*>iEliA»4>'Jf->A-f ^yS:2$aj$-ti>^j!5^± 
PI4. 3Vf1fV\ OV^TO. 5mA/cm2(7)^S»iI 

I5R3. OVClTo;t|^OiEli?S!f!!i®m{iiaftSy::OiO^(J 
S93'E«^*QcmAh/g, mm,^&t:QixmAh 
/sSrilSUc. -e<0jiS^Qc = l6 3. 7mAh/g. 
Qdi = 1 4 4 mA h/gt'^)-^;^^. 

n.mwsb ixmi^nrnja-^i 0 At m<7)mmM 

(d002 = 3. 3 5A) AWyr-tLT<7)^U 
7-yfbt'z;UTyhS:a*J:bt-9 2. 5:7. 5(m-^ 

m^mm(r>}^mi>zm^L. ^mixmmmm^ 

fz^k. 12 mm <t>lzn-hik^. 0. Ston/cm^t' 
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[oor7.2] zmmmmti. Li^m^ 

•f mAh/g i: Lit. 

miWmUz. fiP*>. iE^mcr)±lCiEli ( 1 2mm0) 
$rg#. -ecO±l3-feVNV-^'tLT/f$2 5A£mcO^?L 

-»f-^Sv^;tf^. fp7j<«fi?^S?i?St Ur . 1 mo 1 /L 
07\7-y'ftU>ig'J^'>A (Li PFg) 
X-fU>';<;-<if^^-h (EC) b-Jx.i-)l:fj-:i(:^-^~h 
( DEC ) C0#m^$3 : TcOM^igii^lK^^eit IX 

[0073] 
[0074] 

C^2] lC(mA]=Qd,x]E|g^®afi(g] 

[0075] t-rmiSiXMmm . 2 c^s2-t-( ^ 

/l'aiA'S€aiC3(lMl-9--f i^/l'S-ffVK »:C5 0*C 
0 . 2 C3t»C« 1 -f^ ^)^. ov^t'^m 



±lS{i4. 2V. TRg€ff(i3. OViiUc. ^(0B$5 

o-cfo 1 c5EJic^n-9-'f i?)vmim(7) 1 -y-^f 
»c«^ftQK ( 1 ) \<zm-h. n-^^i^ivna)wm?§-m. 
Qh ( n ) <m^^-^m^ i^)v^mmw^p ( n ) . 
fip*> 

[0076] 
[iiC3] 

P (n) (%)= {Qh (n) /Qh ( 1 ) ) x 1 0 0 
P (50) =94. 8 (%)TJ>orc. W±c7)*Sm&« 

mii^^)VVcX'^n/'^ i = 1/1 t^l>J:offfiL. 

6 ortcML. jit* L=5c*<'^7j<K^k';f->>i.7j<^?S[^ 

0 2^i: t. 7Ki?-(bUf-'>A7j<}t?8t(i7wt%i; Uc, 

riSL. 5 0'CT2 4hrSe^L/i. 
[0077] m^mWtm.iV)i-^-L 1 7k«!R!)?: 
Li/ (Mn + Ni ) =1. 0 5/1 t=5rl)J:d(3$^ 
T1I-^L. ^JSL/i. MJi£^m±2£^T 1 0 3 5-Ct'l 
Ohr. ?|#iiV^-C7 0 0rT-2 4hrtt;t. ft^tl 

ifiM 1 1 nm\iz Lxnmt^. ^n^tmA: mm- 1 

IC^-t. ll4tCfcV^r, 2 0. 8 0' tce-;7*i 

M $ tiT vi I) *\ c c7) f - ^ (i 'J ^> A -7 > ^' ymit 

[0078] 
[HI] 





Q c /mAh/g 


Q d /mAh/g 






16 3.7 


14 4. 9 


94 . 8 




15 0.3 


99 . 9 


9 1.2 



[0079] 

imcom] ^^m^zMi. wmmzmix. m 



(Hffl<7)©#=5rfJlB«] 

(01 ] mm 1 Ti#^c u^^A--y ini^m^m^im 
(^m'mmmx'hh, 

[ H 2 ] ^JI^J 1 Xntz 'J Ac: .y ^-/Hi^i^^b* 

[03 ] ^iifiaj 1 xi%fzui-^M.-"y ^}vm-^mimi 

[ 114 ] ibISHJiJ 1 Tmz Vi-^l.- -y ^r;Wtg^gHt!t?!l 
(OXRDX'h^. 



